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  ﭼﻜﻴﺪه
ﺎﻳﻲ ﺑﻪ دﻟﻴﻞ ﺑﺎﻛﺘﺮﻳﻫﺎي ﻣﺨﺘﻠﻒ ﻫﺎي ﺑﻴﻮﻟﻮژﻳﻜﻲ ﺑﻪ وﺳﻴﻠﻪ ﮔﻮﻧﻪاﻣﺮوزه ﺗﻮﻟﻴﺪ ﻧﺎﻧﻮذرات ﺑﺎ اﺳﺘﻔﺎده از روش ﻣﻘﺪﻣﻪ:
ﺗﻠﻮرﻳﻮم در ﭘﺰﺷﻜﻲ، داروﺳﺎزي، ﺑﻴﻮﻟﻮژي، ﺟﻬﺎت زﻳﺎدي را ﺑﻪ ﺧﻮد ﺟﻠﺐ ﻛﺮده اﺳﺖ. ﻋﻨﺼﺮ راﺣﺘﻲ ﻛﺎر ﺗﻮ
ﻓﺮاواﻧﻲ دارد. اﻓﺰاﻳﺶ اﺳﺘﻔﺎده از ﺗﺮﻛﻴﺒﺎت ﮔﻮﻧﺎﮔﻮن ﺗﻠﻮرﻳﻮم در ﺟﻬﺎن، اﺣﺘﻤﺎل  ﺻﻨﻌﺖ و ﻛﺸﺎورزي ﻛﺎرﺑﺮدﻫﺎي
اﻳﻦ ﺣﺎل ﻫﻨﻮز اﻃﻼﻋﺎت زﻳﺎدي در ﻣﻮرد ﺳﻤﻴﺖ  ﻣﻮاﺟﻬﻪ اﻧﺴﺎن ﺑﺎ ﻋﻮارض ﺟﺎﻧﺒﻲ آن را ﺑﻴﺸﺘﺮ ﻛﺮده اﺳﺖ. ﺑﺎ
ﺗﺮﻛﻴﺒﺎت آن ﮔﺰارش ﻧﺸﺪه اﺳﺖ. ﺑﻨﺎﺑﺮاﻳﻦ در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺳﻤﻴﺖ ﻋﺼﺒﻲ ﻧﺎﻧﻮذرات ﺗﻠﻮرﻳﻮم ﺑﻴﻮژﻧﻴﻚ ﺑﺎ اﺳﺘﻔﺎده 
  ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮارﮔﺮﻓﺖ. 21CPﻫﺎي ﻋﺼﺒﻲ رده ﺳﻨﺠﻲ در ﺳﻠﻮل،  ﺗﺮﺷﺢ آﻧﺰﻳﻤﻲ و رﻧﮓTTMﻫﺎي از روش
اﺳﺘﻔﺎده   و ﺑﺎ  ﺳﻨﺘﺰ ﺷﺪﻧﺪ senegilaclaoduesp sanomoduesPﺑﺎﻛﺘﺮي  ﺗﻮﺳﻂﻫﺎي ﺗﻠﻮرﻳﻮم ﻧﺎﻧﻮﻣﻴﻠﻪ :ﻫﺎروش
ﻫﺎي ﺗﻠﻮرﻳﻮم ﺑﺎ ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ. ﺳﻤﻴﺖ ﻋﺼﺒﻲ ﻧﺎﻧﻮﻣﻴﻠﻪ  )MET(ﮔﺬاره  از ﻣﻴﻜﺮوﺳﻜﻮپ اﻟﻜﺘﺮوﻧﻲ
 ﻫﺎيآن ﻣﺤﺎﺳﺒﻪ ﺷﺪ. ﻣﻜﺎﻧﻴﺴﻢ  CI05ﺑﻪ دﺳﺖ آﻣﺪ و  CP21ﻫﺎي ﻋﺼﺒﻲ رده ﺑﺮ روي ﺳﻠﻮل  TTMاﺳﺘﻔﺎده از روش 
ﻂ روداﻣﻴﻦ ﺳﻨﺠﻲ ﺗﻮﺳرﻧﮓ وﺘﺎت دﻫﻴﺪروژﻧﺎزﻻﻛروش ﺗﺮﺷﺢ آﻧﺰﻳﻤﻲ ﺗﻮﺳﻂ  دﻳﮕﺮ ﺳﻤﻴﺖ ﻋﺼﺒﻲ، ﺑﺎ اﺳﺘﻔﺎده از
  ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ. 321
ﺑﻮد. ﻧﺼﻒ ﺣﺪاﻛﺜﺮ ﻏﻠﻈﺖ  ﻧﺎﻧﻮﻣﺘﺮ 001ﺗﺎ  08ﻫﺎي ﺗﻠﻮرﻳﻮم ﺑﻴﻮژﻧﻴﻚ ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﻴﻦ ي ﻧﺎﻧﻮﻣﻴﻠﻪاﻧﺪازه :ﻧﺘﺎﻳﺞ
ﮔﻴﺮي ﺷﺪ. روش ﺗﺮﺷﺢ اﻧﺪازه ﻟﻴﺘﺮﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻣﻴﻠﻲ 6/5ﺗﻠﻮرﻳﻮم ﺑﻴﻮژﻧﻴﻚ، ﻫﺎي ﺑﺮاي ﻧﺎﻧﻮﻣﻴﻠﻪ CI(05) ﺑﺎزدارﻧﺪه
ﻟﻴﺘﺮ، ﺑﺎ اﻓﺰاﻳﺶ ﻏﻠﻈﺖ ﻧﺎﻧﻮذرات ﮔﺮم ﺑﺮ ﻣﻴﻠﻲﻧﺎﻧﻮ 21و  6، 3 ﻫﺎيدر ﻏﻠﻈﺖ ﻻﻛﺘﺎت دﻫﻴﺪروژﻧﺎزآﻧﺰﻳﻤﻲ ﺑﺎ 
از  ﻔﺎدهﺳﻨﺠﻲ ﺑﺎ اﺳﺘرﻧﮓ آزﻣﺎﻳﺶﻧﺘﻴﺠﻪ آﺳﻴﺐ ﺳﻠﻮﻟﻲ اﻓﺰاﻳﺶ ﭘﻴﺪا ﻛﺮد.  ﻧﺰﻳﻢ، درآﺗﻠﻮرﻳﻮم ﻣﻴﺰان آزادﺳﺎزي 
ﻟﻴﺘﺮ اﻧﺠﺎم ﺷﺪ. ﺑﺎ اﻓﺰاﻳﺶ ﻏﻠﻈﺖ ﻣﻴﺰان رﻧﮓ ﻣﺸﺎﻫﺪه ﺑﺮ ﻣﻴﻠﻲ ﮔﺮمﻧﺎﻧﻮ 21و  6، 3 ﻫﺎيﻏﻠﻈﺖ در 321روداﻣﻴﻦ 
 ﺷﺪه ﺑﻴﺸﺘﺮ ﺷﺪ. در ﻧﺘﻴﺠﻪ آﺳﻴﺐ ﻏﺸﺎي ﺳﻠﻮﻟﻲ و آزاد ﺷﺪن ﻣﻴﺘﻮﻛﻨﺪري اﻓﺰاﻳﺶ ﻳﺎﻓﺘﻪ اﺳﺖ.
  
ﻫﺎي ﻧﻮروﻧﻲ ﺳﻠﻮلﻧﺎﻧﻮذرات ﺗﻠﻮرﻳﻮم ﺑﻪ ﺻﻮرت واﺑﺴﺘﻪ ﺑﻪ ﻏﻠﻈﺖ اﺛﺮات ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﺑﺮ روي : يﮔﻴﺮﻧﺘﻴﺠﻪ
ﺗﻮاﻧﺪ ﺑﺎﻋﺚ ﺑﺮﻫﻢ رﻳﺨﺘﮕﻲ ﻳﻜﭙﺎرﭼﮕﻲ ﻏﺸﺎ و آﺳﻴﺐ ﺑﻪ ﻣﻴﺘﻮﻛﻨﺪري ﻫﺎي ﺑﺎﻻ ﻣﻲدﻫﺪ و در ﻏﻠﻈﺖرا ﻧﺸﺎن ﻣﻲ
  ﻫﺎي ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﻣﺮﺗﺒﻂ ﺑﺎ اﻳﻦ ﺗﺮﻛﻴﺒﺎت ﻻزم اﺳﺖ.ﺷﻮد، اﻣﺎ ﻣﻄﺎﻟﻌﺎت ﺑﻴﺸﺘﺮي در ﻣﻮرد ﻣﻜﺎﻧﻴﺴﻢ
  .ﺳﻤﻴﺖ زﻳﺴﺘﻲ ﻧﺎﻧﻮ، senegilaclaoduesp sanomoduesPﺗﻠﻮرﻳﻮم ﺑﻴﻮژﻧﻴﻚ،  ﻛﻠﻤﺎت ﻛﻠﻴﺪي: ﺳﻤﻴﺖ ﻋﺼﺒﻲ،
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Abstract 
Introduction: Recently, the production of nanoparticles by biological methods by different 
bacterial species has attracted much attention due to their ease of operation. The tellurium 
element is widely used in medicine, pharmacy, biology, industry and agriculture. The increased 
use of various compounds of tellurium in the world has increased the likelihood of human 
exposure to its side effects. However, not much has been reported about the toxicity of its 
compounds. Therefore, in this study, the cellular toxicity of biologically synthesized tellurium 
nanoparticles was evaluated using MTT, enzymatic secretion and colorimetric assays in 
neuronal PC١٢ cell line. 
Methods: Tellurium nano-rods were synthesized by Pseudomonas pseudoalcaligenes and 
evaluated by transmission electron microscopy (TEM). The cytotoxicity of tellurium nanorods 
was determined by MTT assay on PC١٢ cells and its IC٥٠ was calculated. Other mechanisms 
of cytotoxicity were investigated using enzymatic secretion by LDH and colorimetric assay by 
rhodamine ١٢٣ dye. 
Results: The size of biogenic produced tellurium nanoparticles was between ٨٠ to ١٠٠ nm. 
Half the maximum inhibitory concentration (IC٥٠) for biogenic tellurium nanoparticles was 
estimated to ٦٫٥ ng/mL. The enzymatic secretion method with LDH at concentrations of ٣, ٦ 
and ١٢ ng/mL increased the rate of enzyme release by increasing the concentration of tellurium 
nanoparticles, resulting in cellular damage. The colorimetric test was performed using 
Rhodamine١٢٣ at concentrations of ٣, ٦ and ١٢ ng/mL. When the concentration increased, the 
observed amount of dye increased. As a result, cell membrane damage and mitochondrial 
release could be increased. 
Conclusion: Tellurium nanoparticles exhibit cytotoxity effect on neuronal cells by 
concentration-dependent manner and at their high concentrations can disrupt membrane 
integrity and mitochondrial damage, but further studies on the cytotoxicity mechanisms 
associated with these compounds are required. 
Keywords: Neurotoxicity, Biogenic Tellurium, Pseudomonas pseudoalcaligenes, 
Nanobiotoxicity. 
  
  
 
